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Percutaneous Translumlnal Coronary Angioplasty
(PTCA) and Intracoronary Radiation Therapy (ICRT):
A Possible New Modality for the Treatment of
Coronary Restenosls: A Preliminary Report of the
First 10 Patients Treated with Intracoronary Radiation
Therapy
Jose Ant Condado, Orlando Gurdiel, Raul Espinoza, Juan Gonzales Brito, Mark
L. Harrison, Lee Roy Joyner, Samuel F. Liprie, Hospital Miguel Perez Carreno,
Caracas, Venezuela
Presently, there is no effective drug or device therapy to reduce coronary
restenosis after angioplasty, There is now evidence that low dose radiation
inhibits the process of intimal hyperplasia and prevents restenosis in the
coronary porcine model and in the superficial femoral artery in humans, On
July 28, 1994, the first precision dose of radiation therapy was delivered
percutaneously into the human coronary artery. It is the intent of this in-
vestigation to determine if immediate low dose ICRT delivered directly to
the angioplasty site will prevent the subsequent development of resteno-
sis. 10 patients (8 male & 2 female) from age 36 to 66 (average age of 52)
with clinical ischemic heart disease (angina and transient ST segment abnor-
malities) underwent PTCA-ICRT. 13 coronary segments in 11 arteries were
treated consisting of 85% (11/13) Type Band 15% (2113) Type C lesions.
The anatomy of the lesions consisted of 45% (5/11) left anterior descend-
ing artery, 27% (3/11) right coronary artery, 18% (2/11) left circumflex artery,
and 9% (1/11) ramus intermedius artery. Standard periprocedural therapy in-
cluded aspirin. heparin, intracoronary nitroglycerin, and calcium channel an-
tagonists. An Iridium 192 source wire was afterloaded through a coronary
catheter system. The source wire was positioned at the angioplasty site by
measurement and by direct fluoroscopic visualization. A treatment dose of
2000 cGy was delivered to the intima of each coronary artery segment. The
treatment times ranged from 5 to 15 minutes. The procedure was well toler-
ated. Slight chest pain was experienced by 2 patients. Mild spasm occurred
in 8 of 11 treated coronary arteries which responded well to intracoronary
nitroglycerin. Angiography performed immediately and 24 hours after PTCA-
ICRT demonstrated that all treated coronary segments were widely patent.
Continued follow-up and patient accrual are planned. All patients will be re-
angiogramed 6 months after PTCA-ICRT.
Conclusion: lntracoronary Radiation Therapy can now be delivered safely
and it is our hope that in the near future our expanding clinical study will
demonstrate the efficacy of ICRT in reducing coronary restenosis.
Echocardiographic Tissue Imaging: Methods
and Applications
Wednesday, March 22, 1995,8:30 a.m.-10:00 a.m.
Ernest N. Morial Convention Center, Room 91
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1774-1 1On Line Assessment of Left Ventricular Function by
Echocardiographic Automated Boundary Detection:
Comparison with Gated Blood Pool Ventriculography
R. Tramarin 1, A. Zito, E. Traversi, G. Forni, D. Rossi, G. Cannizzaro, M. Pozzoli.
L. Tavazzi. 1Fandazione Clinica del Lavoro, Care and Research Institutes, Tradate
(IIarese), Italy; Fondazione Clinics de/lEvoro, Care and Research Institutes, Monfescano
IPavia}, Italy
The accuracy of functional curves generated by ultrasound Automated
Boundaries Detection (ABD) with reference to time-volumes (-activity) curves
obtained by standard non-invasive technique is not completely studied.
Therefore we performed both echocardiography with ABD and gated blood
pool ventriculography (GBPV) in 22 patients (mean age 53. range 18 ± 73
yrs) suffering from dilated cardiomyopathy (8 pts). ischemic (7) and valvular
(2) cardiopathy and cardiomyoplasty (4). Using apical 2 and 4 Chamber views
with gains optimized to detect the most continuous ABD and maximal cavity
size, EF (Simpson rule), peak empting rate (PER) and peak filling rate (PFR)
were automatical displayed and tape recorded. Both end diastolic area (EDA)
and volumes (EDV) were considered for PER and PFR calculation and 6 to 10
consecutive beats were averaged. GBPV images were acqUired in the LAO
best septal projection, on a 64 x 64 pixels matrix. The two examinations
were performed within 15 minutes.
Results: ABD EF ranged from 11 to 65%. Correlations of ABD vs GBP LV
function measurement were:
ABD SEE Intercept p < 0.0001
EF 2-Ch 098 2.4 1.8
EF 4-Ch 0.97 3.1 4.9
PER/EDA 2-Ch 095 0.22 0.3
PER/EDV 2-Ch 096 0.22 0.25
PER/EDA 4-Ch 092 0.22 065
PFR/EDA 2-Ch 094 0.25 0.01
PFR/EDV 2-Ch 0.78 0.36 0.7
PFR/EDA 4-Ch 094 0.22 0.25
Ian M. Penn, Gerald Barbeau, Robert I. Brown, Donald R. Ricci, Christopher
E. Buller, Louis Roy, Rebecca S. Fox, Alfred Bove University ofBritish Columbia,
Vancouver. B. c., Canada
"p < 0.001
Conclusion: Preliminary human implants confirm the favourable design
and delivery system with the distinct advantage of access to and preser-
vation of side branches. delivery with a high pressure balloon and low profile
delivery system. Long term randomized studies will be required to determine
the future role of this stent.
Conclusions: These preliminary results indicate that on-line time-areas and
volume curves generated by ABD display are comparable to time-activity
curves derived by GBP\( Geometric assumption can explain the best per-
formance of ABD in PER and PFR estimation using fractional area changes.
The absence of radiation exposure and the real time display of ABD are po-
tential advantages of ultrasound systems in non-invasive assessment of LV
function.
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Until now assessment of regional wall motion abnormalities has relied on
either a visual wall motion scoring (WMS) system or tedious off-line bor-
der analysis. We explored the potential of a new AQ approach for defin-
ing regional WMA. This approach processes RF and integrated backscatter
data on-line and displays the endocardial motion as it moves from diastole
through systole in a color-encoded manner. Triggered by R wave, as the LV
contracts, the automatically extracted border is given designated colors for
each frame. As the wall moves during the first few millisec (first framel it is
given one color; then as it moves further during the subsequent frames, vari-
ous color layers are added on-line. If the wall moves outwards (dyskinesis), a
bluish-gray color is displayed. The thickness of a given color layer represents
the magnitude of excursion during that frame. The overall thickness of all lay-
ers represent the overall wall motion from diastole to systole. By looking at
the end-systolic frame alone, the extent of regional wall motion and the tem-
poral characteristics can be ascertained. We employed this color-encoded
AQ approach in 17 patients with CAD. WMS. based on conventional meth-
ods was derived by an experienced echocardiographer from a total of 172
segments from 2D Echo images alone. This was compared to WMS derived
Automated On-Line Assessment of Spatial and
Temporal Abnormalities in Regional Left Ventricular
Wall Motion Using Color-Encoded Acoustic
Quantification of Radiofrequency Echocardiographic
Signals: Description of the Method and Early Clinical
Application
Steven Schwartz, Natesa Pandian, Oi-Ling Cao, Mani Vannan, Joanne Zachistal,
Janet Simonetti, Marjory Caldeira. Tufts-New England Medical Center, Boston,
Massachusetts
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Initial Human Implants with a Flexible Radio-Opaque
Tantalum Stent
MLDmm
% Stenosis
To address limitations of current stent technology a radio-opaque, tantalum
stent using a novel continuous zig zag helical coil has been developed, un-
dergone successful animal investigations prompting initial human implants.
The target lesions were restenotic in a large (>3 mm reference diameter)
vessel in single vessel disease.
Between February 8 and June 22. 22/23 (96%) patients underwent suc-
cessful single stent implantation. The patients were mostly male (17) mean
age 61 yrs with single restenosis in 16 and multiple restenoses in 7. The tar-
get vessel was the LAD in 11. RCA in 10 and circumflex in 2. Stent visibility
was graded as excellent in 18 and good in 5. Initial stent sizing was 3.0 in
15,3.5 in 8 with a mean max inflation pressure of 12.8 ATM.
There was a single delivery failure with stent embolization and subsequent
percutaneous retrieval. There was one in-hospital Q wave infarct due to non-
occlusive thrombus on day 2. There were no other major complications.
Three patients had vascular complication (2 pseudoaneurysm. 1 bleed re-
quiring transfusion). There were no out of hospital subacute thromboses;
exercise treadmill at 6 weeks was negative in all patients.
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by another observer from the end-systolic frame of color-encoded AQ. In
addition, inter-observer variability for each method was evaluated. Results:
Mean WMS was 1.4 ± 0.8 by2DE alone, and 1.4 ± 0.7 by color-encoded AQ.
Correlation between Color-encoded AQ (y) and 2DE WMS (x) was y = 0.6x
+ 0.6, r = 0.71, P < 0.001. Inter-observer concordances were: 83% for 2DE:
r = 80; 88% for Color-encoded AQ: r ~ 0.86. Besides displaying the overall
extent of motion, color-encoded AQ allowed easy appraisal of the temporal
abnormalities in regional contraction. We conclude that color-encoded AQ
offers for the first time an on-line method for semi-quantitative evaluation
of spatial and temporal abnormalities in regional LV function with less inter-
observer variability.
9:00
Influences of Acoustic Power, TGC and Location of
Region of Interest on the Measurement of Integrated
Back Scatter Signal Using Acoustic Densitometry In
Vivo
Takahiro Ota, Damian Craig, Peter K. Smith, Joseph Kisslo. Duke University Medical
Center, Durham, NC
OJ of IBS (dB)
Individual ROI LONG AXIS (LAX) SHORT AXIS (LAX)
SEP POST MID ANT INF MID
non REJ 6.0 ± 1.4 6.6 ± 1.B 52 ± 1.4 5B± 1.9 4.6 ± 1.4 5.5 ± 1.4
mild REJ 4.5 ± 1.3** 5.2 ± 1.6t 4.5 ± 1.4 4.5 ± 1.31 3B± 1.0 4.5 ± 1.3t
moderate REJ 3.9 ± l.4t 4.3 ± 0.9t 4.0 ± 1.3 45 ± 0.9 4.0 ± O.B 46 ± 1.7
Combined ROls LAX LAX LAX-SEP + LAX-POST +
(SEP + POST) (SEP + POST + MID) SAX-ANT SAX-MID
non REJ 12.5 ± 2.7 17.7 ± 3.4 11.8 ± 2.6 12.1 ± 28
mild REJ 9.8 ± 2.6** 14.2 ± 3.6** 9.1 ± 2.2** 9.7 ± 2.7**
moderate REJ 8.2 ± 2.3** 12.2 ± 3.4** B.5±2.1 1 8.8 ± 1.B*
*p < am, 1p < 0.005, **p < 0001 vs. non-REJ
These data indicate that the magnitude of CV/IBS is highly dependent upon
the view and ROI location. Therefore careful selection of views and ROls is
necessary for detection of REJ. The combination of CWIBS from many ROls
may be more sensitive for diagnosis of REJ than the measurement from any
individual site.
+1.3 ± 0.6
-l.4to +2.4
TranslationPW
45 ± 1.1
3.4 to 6.9
AS
32±05
2.4 to 4.0
Mean ± SD
Range
In 8/1 0 subjects the velocity vector was positive. The mean percent error
in the M-mode derived velocities due to translation was 41 % for the AS wall
and 31 % for the PW.
Conclusions: 1) As measured by 20 echocardiography, the magnitude of
the translational vector is significant when compared to the M-mode derived
myocardial velocities. 2) The relative error demonstrated in the measured ve-
locities may be further modified when applied in two dimensions, due to the
angle of incidence of the Doppler beam. 3) New techniques for measuring
myocardial velocities, such as Doppler imaging of the myocardium, should
incorporate algorithms which correct for the translational vector.
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1774-51 Effect of Cardiac Translation on Measurement of Left
Ventricular Wall Velocities: Implications for Doppler
Imaging of Myocardium
Lester Padilla, Cheryl L. Reid, Edward G. Cape, Junko Hiro, Margaret Knoll, JuliUS
M. Gardin University of California, INine, CA: University of Pittsburgh, Pittsburgh, PA
Doppler imaging of the myocardium is a new application which has the
potential to record myocardial velocities. These recorded velocities, how-
ever, include cardiac motion independent of ventricular contraction. A mea-
sured myocardial velocity, therefore, represents the net vector of contrac-
tion, translation, and rotation. To determine the effects of cardiac translation
on myocardial velocities, 2-dimensional (20) and M-mode echocardiographic
recordings were obtained in 10 normal subjects. The average anteroseptal
(AS) and posterior wall (PW) velocities were measured by 2D echo directed
M-mode in the centerline of the parasternal short-axis view. Translation was
measured from 20 echo cine-loop display as the displacement of the epi-
cardial junction of the right ventricular free wall and interventricular septum
during systole. The average translational velocity is reported as the compo-
nent of the displacement vector parallel to the M-mode beam (+ = toward
transducer). The AS and PW velocities (cm/sec) displayed in the table repre-
sent net measured velocities, which include the translational vector.
Results:
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1774-61 Assessment of Systolic and Diastolic Myocardial
Velocities in Dilated Cardiomyopathy Using
Quantitative Doppler Tissue Imaging
Carolyn L. Donovan, David S. Bach, Ning Cao, William F. Armstrong. University of
Michigan, Ann Arbor, MI
Doppler Tissue Imaging (DTI) may be used to quantify myocardial velocity
(Vel) throughout the cardiac cycle. Patterns of myocardial Vel during systole
(sys) and diastole (dias) may directly correlate with left ventricular (LV) per-
formance. Quantitative DTI was periormed in 11 patients with dilated car·
diomyopathy (CM) with a mean ejection fraction of 19 ± 5% (range, 10-29)
and in 21 normal (NL) subjects. Vel was measured in the inferoposterior my-
ocardium continuously at 51 ± 8 msec intervals for a mean of 5 cardiac cycles
and plotted as a function of time (Figure I).
A single Vel (mm/s) peak was identified during sys for both the CM and NL
groups (gp) with a mean of 19 ± 7 (range, 8 to 31) and 38 ± 8 (range, 23 to
58), respectively (p < 0.001). Two distinct Vel peaks were identified in dias
including an early (Ea) negative peak, corresponding to the early filling phase
POST
09 ± 02
2.9 ± 1.2
6.5 ± 1.0**
7.9 ± 16**
7.0 ± 2.0**
4.2 ± 1.9
INF
06 ± 0.2
13 ± 0.6
26±1.4
55 ± 2.3*
4.2 ± 1.6*
33 ± O.B
ANT
17 ± 1.3
34± OB
4.7 ± 12
4B±1.4
30±13
1.9 ± 1.6
TGC
10
20
30
40
50
60
POST
1.B ± 1.0
42 ± 15
6.9 ± 1.9**
7.2 ± 1.6*
7.4 ± 1.3*
6.B ± 26
INF
1.7 ± 13
2.4 ± 1.5
3.2 ± 2.1
55 ± 2.5*
5.5 ± 2.1*
6.4 ± 2.7*
AP ANT
*p < am, **p < 0.005 VS. AP 15 dB or TGC 20 dB
5 2.0 ± 09
15 4.3± 12
20 5.7 ± 1.4
30 4.5 ± 1.5
35 3.2 ± 0.9
40 4.1±2.1
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Echocardiographic Cardiac Rejection Surveillance
Using Acoustic Densitometry of Two Dimensional
Ultrasound Backscatter Imaging: Multiple Views and
Regions of Interest
Takahiro Ota, Sheila K. Heinle, Wendy Evans, Michael Higgenbotham,
Joseph Kisslo Duke University Medical Center, Durham, NC
For varying FR between 2.0 and 5.0 MHz, CV/IBS was consistently higher
for FR greater than 2.0 MHz for all ROI at fixed AP and TGC (for 2.0 MHz
CV did not differ because of saturation of IBS). For varying Ap, CV/IBS was
consistently higher between 20-35 dB in the POST ROI only. For varying TGC,
CV/IBS also was consistently higher for 30-50 dB in the POST ROI only. AP
less than 20 dB and TGC less than 30 dB produced minimal CV AP greater
than 35 dB and TGC greater than 50 dB caused image saturation. These data
indicate that proper transducer selection and setting of AP and TGC, as well
as an understanding of ROI, are necessary and critical for interpretation of
the analysis of CWIBC in vivo.
To test the hypothesis that differences in transducer frequency (FR), acoustic
power (AP), time gain control (TGC), and the location of myocardial region of
interest (ROI) examined would influence the measurement of cyclic variation
of integrated backscatter (CV/IBS) olthe heart, measurement of CV~BSwere
periormed in vivo in the left ventricular (LV) mid-papillary short axis view of
10 open chest swine. On-line measurement of IBS was obtained using the
acoustic densitometry package on the Hewlett-Packard Sonos 1500, with FR
between 2.0 and 5.0 MHz, varying AP between 0 and 40 dB, TGC between
o and 60 dB and with ROI placed at the anterior (ANT), inferior (IN F) and
posterior (POST) walls of the LV
CVIIBS IdB)
On the hypothesis that cyclic variation of integrated backscatter (CV/IBS)
could detect acute cardiac allograft rejection (REJ) independent of the echo
view and location of the region of interest (ROI), CV~BS was measured in 54
cardiac transplant patients. IBS images were made in the long axis (LAX) and
short axis views at papillary muscle level (SAX) using a 2.5 MHz transducer.
Acoustic densitometry with on-line analysis was performed in 83 biopsy
cases analyzing 6 ROls: septal (SEP), basal posterior (POST) and mid pos-
teriorwall (MID) in the LAX view and anterior (ANT), inferior (INF) and MID of
the SAX views individually and in combination. Of 83 biopsies, 27 had mild
REJ and 6 had moderate REJ. Significant differences in the magnitude of
CWIBS between non-REJ and both mild and moderate REJ were found at
SEP and POST in the LAX view. Combining ROls in the LAX and/or the SAX
views showed more significant discrimination of REJ.
